SUMMARY Eleven specimens of small intestinal strictures were seen at the Pathology Department of the University of Benin Teaching Hospital, Benin City, Nigeria, during a period of two and a half years. Eight of them were ischaemic in origin and the clinical and pathological features of these eight cases are described. In five of the cases, the ischaemia could be related to inguinal hernia, with herniorrhaphy a few weeks before surgery for stricture in four cases. The most important factor in making a clinical or pathological diagnosis of ischaemic stricture of the small intestine appears to be awareness of the condition. The importance is emphasised of studying the mesentery, with particular attention to lymph nodes and blood vessels, before making a final diagnosis on intestinal lesions.
clinical and pathological features of these eight cases.
Methods
The material consisted of eight specimens of intestines removed surgically at the University of Benin Teaching Hospital. Sections were taken from representative areas of the intestines and the mesentery (including blood vessels and lymph nodes) and embedded in paraffin, and sectioned.
The sections were stained with haematoxylin and eosin. Selected specimens were stained by Perl's technique for iron and Verhoeff-van Gieson technique for elastic fibres.
CLINICAL FEATURES
The salient clinical features of the eight cases are summarised in Table 1. The prominent symptoms were post-prandial abdominal pain, loss of weight, and alteration of bowel habits. An interesting feature was the association with inguinal hernia. One patient had a giant inguinal hernia, reaching to the knee (Fig. 1) . Barium meal showed a considerable length of small and large intestine in the sac with a stricture in the most dependent part (Fig. 2) The salient gross and histological features are summarised in Table 2 . All specimens showed short areas of constriction, with varying degrees of distension of the proximal bowel. The mesentery showed thickening and fibrosis.
The mucosal surface underlying the stricture showed transverse ulcers ranging from 2 5 to 6-0 cm in length and involving the entire circumference. In case 7, there were four separate strictures and ulcers separated by short lengths (about 15 cm) of relatively normal bowel wall. The floor of the ulcers was flush with the adjacent mucosa or showed a gentle slope with a shallow crater (Fig. 3) . The floor and edges had a distinctive soft pale to dark I' Fig. 3 Case 4. Small intestine showing a shallow ulcer crater, the edges beingflush with the adjacent mucosa. The intestine is dilated above the ulcer. brown velvety appearance (Figs. 3, 4) . In case 8, there was a small oval submucosal nodule a few centimetres from the ulcer; on sectioning, this was seen to be a small haematoma (Fig. 4) . Histologically, the ulcers showed highly vascular granulation tissue with a diffuse non-specific chronic inflammatory infiltrate, in which a number of haemosiderin-laden histiocytes were seen. The mucosa and submucosa showed severe congestion, and the inflammatory infiltrate could be scen extending through the entire thickness of the intestinal wall (Figs. 5, 6 ). The mucosa for some distance from the ulcer edge showed abnormalities such as loss of villous pattern, increased number of goblet cells, branching of glands, and pyloric metaplasia (Figs. 6, 7) .
Blood vessel changes which could have been responsible for ischaemia were seen in the sub- mucosa, in the mesentery, or at both sites. Three The arterioles showed intimal mucoid thickening, cases showed atherosclerotic narrowing of arteries. with focal destruction of the internal elastic lamina, In case 8 there was thrombotic narrowing of an while venules showed fibroelastotic thickening of artery in the mesentery, the appearances suggesting the wall. that there had been at least two episodes of thrombosis (Fig. 8) . This patient was a 35 year old woman, Discussion and we could find no explanation for the thrombosis.
In the strictures related to hernia, the arterioles The clinical and pathological features of acute and venules in the submucosa appeared abnormal. mesenteric vascular occlusion leading to intestinal infarction are well known; this condition constitutes one of the commoner surgical emergencies.
The clinical syndrome resulting from ischaemia of the gut insufficient to cause immediate infarction consists of:
1. Postprandial central or epigastric pain which may mimic the pain of peptic ulcer.
2. Alternating constipation and diarrhoea. 3. Loss of weight. This may be due to mucosal changes leading to impaired absorption, or to the 'small meal syndrome', the patient settling for small quantities of food for fear of bringing on pain (Warburg, 1905; Rob, 1970; Spiro, 1970; Ottinger, 1974) .
Stricture formation can result from either slow occlusion or small vessel disease, or during the process of repair of an infarcted segment; these events can occur in intrauterine life (Spiro, 1970; deSa, 1972) .
At operation, ischaemic strictures may be difficult to distinguish from Crohn's disease or tuberculosis. In our experience, the most useful diagnostic features on which to make a diagnosis of ischaemic stricture on gross examination are the presence of ulcers with the floor flush with the adjacent mucosa, the marked vascularity of the granulation tissue as shown by a haemorrhagic or velvety brown granular appearance, and the negative features of absence of cobblestoning of mucosa, tubercles on the serosal surface, and caseation in lymph nodes.
Histologically, too, it may be difficult to exclude Crohn's disease and tuberculosis. Tuberculosis can be excluded only by studying multiple sections, as granulomata may be hard to find. Whenever possible, mesenteric lymph nodes must be studied as it is well known that often they show caseous granulomata while the bowel wall may show only non-specific inflammation (Chuttani, 1970) . The absence of fissuring, granulomata, and lymphoid aggregates and the presence of siderophages might be of help in differentiating ischaemic disease from Crohn's disease. Pyloric metaplasia, which was seen in four of our eight cases, was at one time considered to be highly suggestive of Crohn's disease, but has been shown to be non-specific (Lee, 1964) .
Transmural inflammation can also be a feature of both conditions (Morson and Dawson, 1972) . Careful study of the mesentery with particular Verhoeff-van Gieson, x 40. attention to blood vessels can be of immense value; this was exemplified in our case 8, where the intestine showed non-specific ulcerative changes. The possibility of the lesion being ischaemic in nature was suspected because the floor of the ulcer was haemorrhagic and because of the presence of a submucosal haematoma at a short distance. Multiple sections were taken through the mesentery, resulting in the detection of an artery showing partial occlusion of the lumen by thrombosis.
The points of particular interest in our series are: a. The prevalence of ischaemic bowel strictures in Nigeria, which does not appear to have been previously reported.
b. The association of these strictures with hernia and previous inguinal herniorrhaphy. The giant inguinal hernia shown in Figs. 1 and 2 is never seen in developed countries.
c. In the four post-herniorrhaphy cases, no stricture had been seen at the first operation, and the sequence of events would suggest that the strictures developed subsequently. Small intestinal strictures after repair of hernias are considered rare, at least in developed countries (Sullivan, 1974) . In developing countries like Nigeria, where roads and communication are poor, the interval between the onset of the episode of ischaemia and surgical attention may be long enough in many cases for irreversible damage to have taken place. In such circumstances, the risk of subsequent development of stricture is a strong reason to advise resection of suspicious loops of intestines whenever surgery is done for obstructed or strangulated hernia.
d. The region most commonly affected in superior mesenteric artery narrowing with chronic midgut ischaemia is the terminal ileum and caecum. The lesions in our post-herniorrhaphy cases involved a region of small bowel about 30 cm proximal to the ileocaecal junction. The probable explanation of this is that the ileocaecal junction constitutes a fixed point, so that the portion of small bowel entering a hernial sac would be at some distance from it. intestine in Nigeria. 
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